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rcsults expected. In one experiment the r.vater uptake was not in-
fluenced at all, n'hilc in another thc u,ater uptake was irreversiblr '
reduccd, acc'ompanied by ir rcduction oÍ'the chloride uptakc.
Investisatins thc influence of watcr uptake on anion uptakc with
n'c plants, which $'cre pretreatcd in a diÍ ièrent r.va.r' (Bnourvrr,
1953ó).  i t  appeared that  thc sal t  content ,  and in par t icu l : r r ,  thc
corltent oÍ- the ion invcstiqated, dcternrincs thc uptake of this ion tr.r
somc desree.  HBr loR (1952) s i rowccl  that  in  some cases ut i l isat ion
assigns a l imi t  to  thc uptakc.  I Í ' th is  l imi t  is  a l leaclv  reached ' . r t  kru
transpiration we mav expect thrrt an incleiise in transpiratiotr docs
not  fur ther  promote thc uptakc.  I t  is  l ikc lv  that  th is  is  the case i f  the
ion corr tcnt  of  thc p lant  is  h ish and thc ut i l is i r t ion is  l imi ted.  Hencc
a qre l i tcr  upt : rke bv enhancing the t r i tnspi rat ion ( 'an not  l te  rca l iscc l .
' I 'he 
resultant uptake from the rncdiunr is the diílèrcncc betr,veen
the cntrance of  ións in to the root  r tnd leakl rqc in to the rncdium.
Now the qucst ion ar ises rvhether  thc unci ranged uptake is  the resul t
of a 
.ereater entrance into the t 'oot, an equally srcf.ter cfl lux Írom tl ic
shoot  and subsequent  leaka-^c in to thc mcdi t im,  t . l l  o l 'an unchangecl
entrance of  ions.  The ef f iux l rom t l ie  shciot  is  d iscussed br- t \ r .sp, r<o.r
(1948) and others and rvas demonstrated bv Psr l r , rs  r rnd [ [ . .soN and
b v  M o o n e  r l 9 4 5 r'As 
indicaiecl by the exPeriments oí' Ho.c.cr.auu ancl Bnovnn thc
rclative importance oÍ'the at:cumulatiorr in the root system is dcpendent
on the sal t  s tatus.  ' I 'hc la t ter  rv i l l  a lso in Í luence the rcact icn of  the
sal t  uptakc upon an incrcased * 'a ter  uptake.
Finally it may be stated, that t ire phenomenon clescribed in this
papcr  can only be expcctec l  i f  the t r rnsport  of  ions in  the root  t issrrc
is the l imiting factor in the uptake proccss.
A rvel l - roundccl  p ic turc o l 'a l l  these l r rocesscs rv i l l  on l ; '  be possib le
if we :rre ablc to detcrmine upt:rke, accumulation, trans{èr to thc
shoot  and eventual lv  eí I lux Í rom thc shoot  ut  the s l rnre t imc.
SUÀ,IN{AIIY
In the erbove a survey is given of the cxpeliments on the w:ltel '
uptakc described in preccding papers. It appcared that the water
uptake is dependent on tl 're suctior-r tension in tl-re xvlem vesselsi ancl the
lvater conductivity oí' thc loot t issue betrr'cen medium ancl vcssels.
Important  s t ress is  l : . i id  t rpon the water  concluct iv i t t 'o f  the t issue,
ll i is conductivity bcing not thc s:rme under various circumstances.
I t  is  shown that  the u, : r ter  concluct iv i tv  increases on enhancins the
sur:tion tcnsion in the xylcrn vesscls. , ' \s to the cliffercnt root zones it
appearcd that  in  th is  case the c i ' rnduct iv i tv  oÍ ' thc t ip  zone d id not
alter, rvhereas the concluctivity of thc basal zones stlonril. increased.
Moreover, such an increase ir-r concluctivitv could bc caused br.
r :nhancine t i . re  osmot ic  suct ion oÍ ' thc outer  so lut ion.
Iloth tÉe increirsed suction tcnsion in the x\.lern r.,esscls and thc:
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osmotic suction in the outcr solution, (.21usc a clecrcased turgcscence
clf the root t issue. It is assumed tlurr t i i is clrc.reasc in turgesccnce is
the d i lect  cause oí '1hc errhanccd u.atcr  concl r_rc i iv i t r
Applf ing various inhibitors in diíferent c:oncentrations it courci
be stated that r,r.ater uptake and rvater u'lrnsport are conrpletell '
pa.ssi.r. 'e.Drocesses. Iri spitc oÍ'this thc r.r ':rtel trrn,irurt is .crrrt--.rl iccl bi,
the l iving protoplasm, bccausc oÍ' t irc íact t l iaï. inhibitors in hich
r:onccntrations rcduced the water uptirkc. It is assumed th:rr this is
caused. l t l ,  c-hauees in thc \ t l .uctu l 'c  ot ' the protoplasm.
Besides, t l 're anion uptake of the various ioot zones is irrr.cstisated.
r\n irpparatus to make possible thcse measurenlents is descriÈccl.
,A.t 
. lor'r ' '  u' 'ater uptake thc rnaximurn anion uptake is founcl in thc
apical root zoncs, the basal zones shor,r, inq rr rathir small anion r.rptakc
in this case. Incrcasine the water uptakc' thc :rnion upt;rke ir.r.rlr.r,
th is  increasc being most  inrpor tant  in  the basal  zo l res.
Morcovc t ' ,  on  u * i nq  resp i r l r t i on  i r r h i l r i t o l s  i r r  va r i , r us  con t  cn tn r t i o r r s
i t  r r p p c l r r e d  t o  b c  p o s s i  b l c  i o  i n h i b i t  r h c  r r r r i n n  u p r i r k r , r v i r l r o u t  r t ' c l u r . i n q
l l t c  w : r t e l  u p l : r k c .  O r t  t l r c  o ( l r c r  l r ; r r r r l  i n r  o \ n r u t i (  c ( ) u n t e r . s u c ( i , , r r  i n
the outer sàlutiorr reduces \ 'vater uptakc rvithout diminishine the
linion uptakc. Both processes watcl uptake :rnd lrnion uptake, there-
f<lre, arc rclated to one anothcr, bui this is .ot a clircct rclatio..
Compar ine the water  uptakc and the anion 'p t : tke of  thc d j { ièrent
root zones at low and high suction tension in the xylem vesscls, it
Írppears that the lvatcr uptake increascs rnorc thiLn the anion uptake.'I 'he 
rvatcr conductivity of the differcnt zorles, hone''cr, increascs tcr
the samc ratio as the anion uotakc.
An cxplanation oí- this phenornenolr can be obtaLinecl r. ia the
respilation. The respiration of thc diÍ lèrent root zoncs and also tire
salt respiration is thc same at low :rnd hieh $'ater uptakc. Acccpting
the hypothesis that the respiration delivers the cnersv for the ánion
uptakc thcre is l 'cason to:rssutne that the drir. ' ing íbrcc óí'the salt uptake
is thc s:rme at low and high wtrter uptakc values, therc{bre, lr iso l it
low and high anicin uptake valucs. As a r:onsecltrc.r:e clf this Íact thc
ani_on uptake at high suction tension iu thc x1'lcrn r-csseis is as much
facil itated as the werter uptakc, or in other ivords the conductivitv
Ío r  r v r t e r  l nd  un ions  i s  i nc le rsed  l o  t l l c  san rc  c l eq rce .  I t  i s  r r r . u rncc l
that  th is  is  a rcasonablc explanat ion as to the i r r Í luercc oÍ ' the \ r ,a tcr
uptake 9l the salt uptakc. N.{oreover, sur:h an inílucncc r:an only be
cxpected if th,e resistance to thc salt transport is the l imitinu íactor in
thc sal t  uptake process.
A number of experimcnts arc described dealinu n,ith the ratio
bctween the total uptake and thc itmounts bound in the r.oot t issue.
Thc latter is morc or lcss indeltendcnt o1' thc u'ater uptake.
Anatomical studies show that the u'holc root up to at least 20 crn
Íi 'om the. root t ip, has: non+uberized epidcrmis ànd an endodcrmis
in its plintary stage. The differencc betr,veerr the r, 'arious root zollcs!
thcrefore, must be ascribcd to phvsioloeical Ièatures such as a dif l 'crence
l l r  Í rge.
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Ar rKuo tv Ll,DcEr{EN'r s
' l ihe 
cxpcrimcrlts $,cfc pcríi.rrnrcd J}om 1951 to l! l5lj at the Rotzinical
Laboratorr' <,Í thc St:ttc I,,-nivei:sitv at Gror-ring.:n. i -uvislr to exprcss
mv thanks to Pr'o1èss.rr l)r. \\ ' . H. ,\Hrsz, rvhir oliginaily statcci the
problern, consistentl,v follr, ' ,., 'ccl thc cxperiments anci ollèred v:i luablc
aclvice and crit icisrn. ' i ' l 'utnks are ;rlso duc to Dr. R. J. Ftnroun Íbr
iri-s hclp, cspecialir, '  with rcg-arci to tirc cxperiments r'vith isotopcs, and
to l\fr. \\ ' . H. Nf. Keuxr!,vstou h{. Sc. Íbr cc-rrrection oï' t}re Enslish
text. Fin:rl ly, I rvish to thank N{r. W. Keonn,n Íbr c:onstructing tlrc
apparatus ancl to \.,fr. t{. HoexsElr.{ Íbr rnaking the dranings.
RerEneNlcr's
, \ooons,  R.  N{.  1946. Enf tance oí 'u 'ater  into sul tcr izecl  roots oÍ '  t recs.  Pl .  Phys.
2 l : 1 0 9  l l l .
'\r-r:rnnl.,'Iit. 1948. 'firc iníluence of sorne cxternal làctors on grtx,r.-th aricl phtisphate
uptake of  maizc plar , ts  c l  d i f lèrcnt  sal t  condi t i r , rns.  Ert r .  Rec.  c l .  ' l ' rav.  Bor.
Nee r l .  4 l :  541 -601 .
. \x txr . ,  O.  N, Í .  r ' - rx .  1953. ' fhe iní luence of  sal ts on the exudat iorr  of  tonrato piants.
. \ c t a  Ro t .  Nee r l .  2 :  ' 1 ' 15 ' 521 .
. \nrsz,  \ \ ' .  H.  19. t1.  Clontr ibr . r t ion r : ;  a theory c-n the absorpt ion of  sal ts by t l ic  p lant
: rncl  thc i l  t ransp{)r t  in parencl ' iynr i r t i ; t rs  t issuc.  I ) roc.  Korr . . \k .  lVet . , l8: .120 446.
. \ntsz- ,  W. H. 1953. ' \c t ivc t tpt : rkt r ,  r 'acuole-secret ion ancl  p lasmat ic t ranspol- t  of
chlr r r idc ions in leavcs o1' \ , 'a l l isner ia spira l is .  . \c ta Bot .  Necr l .  l :  506-515.
Rr:nnv,L.Joe ancl  Iv{ .  J .  } }Hotx.  l l l - }b.  Polar  r l is t r i l rut ion oí ' r 'espirat ion ratc in t ] re
onion root  t ip.  Pl .  I ' }h1 's.  21:  : r .12 5, t9.
I3 lootrLt ,u,  O. 1951. ' I 'he t rzrnslocat ion oí  minerals in p lants.  Nl ineral  Ntr t r i t ion o[ '
Plants.  Univ.  Wisc.  I ) r 'css 2t ; l -275.
l iórr rcHire,  R.  and L.  Br 'ur . rNc; .  l9:19.  L icht ,  ' l ' ranspirat ion.  Salzarr fnahrnc t rncl
I l la t ts t ruktur .  F lora (L\ . ' f . )  '34:  1-11.
Bnl ;NNrix,  \V.  1920. Ubcr d ie Wirkung vc 'n Ncutra lsalzcn atr f  d ie Sáurercsistenz,
I 'crnreabi l i tàtundl ,ebensdauerdcr Protoplasten.  IJer .  D.  Bot .  Ges.  38.277*298.
l l r r r : , rvrr ; ,  . \ .  i ! )36a.  lSeoba<'htungcn i . iber  den Dinf . l t rsz dcr  Sproszsaugung auf  d ie
Stof lc iurchlàssiskei t  c ler  \ \urzel .  Bt : r .  I ) .  I i r t .  f les.  54:  U{)-B:r .
Bcewtt ; ,  . \ .  193t i r .  l ) ie  l i .ceLr lat ionscrschcinunscn bei  der \ \ rasseraufnahme u1d
díe \ \ 'asscr le i tecs<Lnvincl igkci t  in  Vi<ia Faba \ \ Iurzeln.  Jahrb.  Wiss.  Bot .  82:8()3 U2U.
I3tr,lvr<;, -\. 1937. Pcnnezrbilitáts?inclertursen clcr \\'urzclger,vebe die r"'orn Sprosz
beeiní luszt  rvcrdcn.  Zei tschr.  L l lo t .  31:  48i  5140.
Bnnr,r'rc, ^. 1939. .\usliisung leichtcr \\'assclclurr:hlàssigkcit an Wurzeln von \/icia
l .aba.  Planta 29:  3. t l -360.
Ihulcnn,  I r .  1928. Untersuchungen t iber c l ic  WasserauÍnahmc qanzer Pí lanzel .
Jah rb .  W iss .  l l o t .  69 :  295 -330 .
Ihour,r ' rn,  R.  l ! )Sl la.  Watcrabsorpt ion by thc roots of  \ " ic ia l iaba plants zr t  rar iorrs
I  r a  ns1> i ra  I  i o r r  s t  r cng ths
I .  . \nalvsis of  the uptakc and t i re íactors c lc lc ' rmini r re i t .  Proc.  Kr>n,  , \k .
\ \ ' r t . 'C  56 :  l 0 i - r - f  15 .
I I .  Causal  rc lat ions betrveen suct ion tension.  r 'cs istance and uutake.  Proc.
Kon. - \k .  \ \ rc t .  C 5t i :  129- l :J6.
I I l .  ( lhanges in w'atcr  <:oncir rct iv i ty  ar t i { ic ia l ly  obtained.  Pro<.  Kcin.  - \k .  Wet.( )  57:  68-80.
BR.otrwtR, R.  1{}53r.  ' l ' ransPirat ion ancl  anion
639 -( i ,19.
Bnovt;n, ' I ' .  C. 1950. Furt ir t- ' r  observations on rhc absorption
inorganic solutcs using raclioactive isotopes w'ith plants. I,i.
ancl transloc;ation of
Phys. 25 : 367-377 .
